











	 	 	 	 	 	 	






































































































































































































































































































































parameter	 2.61  	and	scale	parameter	 0.91  	(which	corresponds	to	a	mean	of	21	
m3/month	and	a	median	of	14	m3/month).	Similarly,	we	use	these	OECD	data	to	estimate	a	log‐
normal	distribution	for	household	monthly	income	with	location	parameter	 8.21  	and	scale	























































































































	 SUBi	=	(AC	x	Qi)	‐	WBi		 	 	 	 	 	 	 	 	 (2)	
The	total	revenues	received	by	the	utility	from	the	5000	households	(TOTREV)	and	the	total	
subsidies	provided	to	the	5000	households	(TOTSUB)	are	…	
	 TOTREV	=	 	 	 	 	 	 	 	 	 	 (3)	
	 	 	 	 	 	 (4)	
Cost	recovery	is	100%	when	TOTSUB	=	0.	Cost	recovery	is	50%	when	…	
TOTSUB	=	TOTREV,		and	 	 	 	 	 	 	 	 (5)	
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The	change	in	surplus	( S )	following	a	change	in	price	from	P0	(the	UP	price)	to	P1	(the	
average	price	under	an	IBT)	is	calculated	from	the	demand	curve	as:	
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Australia	 Grafton	et	al.	(2011) 154 0.12	(n.s.)	
Canada	 Grafton	et	al.	(2011) 47 0.27	
France	 Grafton	et	al.	(2011) 326 0.15	
Italy	 Grafton	et	al.	(2011) 249 ‐0.05	(n.s.)	
Korea		 Grafton	et	al.	(2011) 109 ‐0.10	(n.s.)	
Netherlands		 Grafton	et	al.	(2011) 191 0.12	
Norway	 Grafton	et	al.	(2011) 57 0.32	
Portugal	 Correia	et	al.	(2015) 1575 0.18	
Sweden	 Grafton	et	al.	(2011) 88 0.05	(n.s.)	
	 	 	
Developing	countries	 	
Sri	Lanka	(3	cities)	 Nauges	and	van	den	Berg	(2009) 590 0.28	
El	Salvador	(3	cities)	 Strand	and	Walker	(2003) 398 0.13	
Dakar,	Senegal	 Briand	et	al.	(2010) 112 0.24	













	 	 (m3/month)	 (m3/month) (US$/month)	
Canada	 52	 41	 16	 4746	
Netherlands	 198	 15	 9	 3512	
France	 338	 11	 8	 3994	
Italy	 256	 34	 17	 3804	
Sweden	 91	 18	 11	 3518	
Norway	 57	 15	 12	 7199	
Australia	 163	 37	 16	 4316	







Tariff	Code	 Type	of	tariff	 FC	 LLB	
		 		 (US$/mo.) (m3/mo.)	
UP‐0	 UP	 0	 0	
IBT‐0‐5	 IBT	 0	 5	
IBT‐0‐10	 IBT	 0	 10	
IBT‐0‐15	 IBT	 0	 15	
IBT‐10‐5	 IBT		 10	 5	
IBT‐10‐10	 IBT		 10	 10	
IBT‐10‐15	 IBT	 10	 15	
IBT‐15‐5	 IBT	 15	 5	
IBT‐15‐10	 IBT	 15	 10	



























By	income	quintile	(Q1	to	Q5)	and	in	total	 Q1	 Q2	 Q3	 Q4	 Q5	 Total	
In	total	
Total	number	of	households	 1000	 1000	 1000	 1000	 1000	 5000	
Total	water	use	(m3)	 20,060	 21,639	 22,848	 24,005	 25,867	 114,419	
Total	revenue	from	bills	(US$)	 48,717	 53,453	 57,082	 60,569	 66,223	 286,043	
Total	cost	(US$)	 100,300	 108,194	 114,240	 120,025	 129,336	 572,095	
Total	revenue	‐	total	cost	(US$)	 ‐51,583	 ‐54,741	 ‐57,158	 ‐59,456	 ‐63,113	 ‐286,051	
Total	change	in	surplus	with	respect	to	UP	(US$)	 47,249	 50,264	 52,571	 54,766	 58,263	 		 263,113	
Cost	recovery	(%)	 49	 49	 50	 50	 51	 50	
For	households	receiving	subsidies	(price	is	below	cost)	
Number	of	hh	receiving	subsidies	 1000	 1000	 1000	 1000	 1000	 5000	
Total	subsidies	distributed	(US$)	 51583	 54741	 57158	 59456	 63113	 286051	
Total	subsidies	distributed	(%)	 18	 19	 20	 21	 22	 100	
Total	change	in	surplus	with	respect	to	UP	(US$)	 47,249	 50,264	 52,571	 54,766	 58,263	 		 263,113	
Total	water	use	(m3)	 20,060	 21,639	 22,848	 24,005	 25,867	 114,419	
Total	revenue	from	bills	(US$)	 48,717	 53,453	 57,082	 60,569	 66,223	 286,043	
Average	subsidy	per	household	(US$)	 51.6	 54.7	 57.2	 59.5	 63.1	 57.2	
Average	subsidy	per	m3	(US$)	 2.6	 2.5	 2.5	 2.5	 2.4	 2.5	
Average	water	bill	per	household	(US$)	 49	 53	 57	 61	 66	 57	
Average	water	use	per	household	(m3)	 20	 22	 23	 24	 26	 23	
For	households	making	payments	(price	is	above	cost)	
Number	of	hh	making	payments		 0	 0	 0	 0	 0	 0	
Total	payments	made	(US$)	 0	 0	 0	 0	 0	 0	
Total	payments	made	(%)	 0	 0	 0	 0	 0	 0	
Total	change	in	surplus	with	respect	to	UP	(US$)	 0	 0	 0	 0	 0	 		 0	
Total	water	use	(m3)	 0	 0	 0	 0	 0	 0	
Total	revenue	from	bills	(US$)	 0	 0	 0	 0	 0	 0	
Average	payment	per	household	(US$)	 0	 0	 0	 0	 0	 0	
Average	payment	per	m3	(US$)	 0	 0	 0	 0	 0	 0	
Average	water	bill	per	household	(US$)	 0	 0	 0	 0	 0	 0	
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Table	6	–	Scenario	1:	100%	cost	recovery;	correlation	between	water	use	and	income	=	0.1;	IBT	no	fixed	charge;	LLB	=	10m3/mo.	
By	income	quintile	(Q1	to	Q5)	and	in	total	 Q1	 Q2	 Q3	 Q4	 Q5	 Total	
In	total	
Total	number	of	households	 1000	 1000	 1000	 1000	 1000	 5000	
Total	water	use	(m3)	 18,266	 19,696	 20,468	 21,712	 23,400	 103,543	
Total	revenue	from	bills	(US$)	 88,686	 97,320	 102,017	 109,670	 120,018	 517,711	
Total	cost	(US$)	 91,331	 98,480	 102,342	 108,561	 117,000	 517,714	
Total	revenue	‐	total	cost	(US$)	 ‐2645	 ‐1160	 ‐325	 1109	 3018	 ‐3	
Total	change	in	surplus	with	respect	to	UP	(US$)	 2232	 748	 ‐89	 ‐1528	 ‐3443	 		 ‐2080	
Cost	recovery	(%)	 97	 99	 100	 101	 103	 100	
For	households	receiving	subsidies	(price	is	below	cost)	
Number	of	hh	receiving	subsidies	 770	 742	 727	 703	 673	 3614	
Total	subsidies	distributed	(US$)	 8783	 8439	 8256	 7935	 7553	 40,965	
Total	subsidies	distributed	(%)	 21	 21	 20	 19	 18	 100	
Total	change	in	surplus	with	respect	to	UP	(US$)	 8459	 8133	 7960	 7653	 7290	 		 39,495	
Total	water	use	(m3)	 8414	 8354	 8309	 8188	 8043	 41,308	
Total	revenue	from	bills	(US$)	 33,287	 33,333	 33,289	 33,004	 32,663	 165,576	
Average	subsidy	per	household	(US$)	 11.4	 11.4	 11.4	 11.3	 11.2	 11.3	
Average	subsidy	per	m3	(US$)	 1.0	 1.0	 1.0	 1.0	 0.9	 1.0	
Average	water	bill	per	household	(US$)	 43	 45	 46	 47	 49	 46	
Average	water	use	per	household	(m3)	 11	 11	 11	 12	 12	 11	
For	households	making	payments	(price	is	above	cost)	
Number	of	hh	making	payments		 230	 258	 273	 297	 327	 1386	
Total	payments	made	(US$)	 6137	 7278	 7931	 9044	 10,571	 40,962	
Total	payments	made	(%)	 15	 18	 19	 22	 26	 100	
Total	change	in	surplus	with	respect	to	UP	(US$)	 ‐6227	 ‐7386	 ‐8049	 ‐9181	 ‐10,733	 		 ‐41,575	
Total	water	use	(m3)	 9852	 11,342	 12,159	 13,524	 15,357	 62,235	
Total	revenue	from	bills	(US$)	 55,399	 63,987	 68,728	 76,666	 87,355	 352,135	
Average	payment	per	household	(US$)	 26.6	 28.2	 29.1	 30.5	 32.3	 29.6	
Average	payment	per	m3	(US$)	 0.6	 0.6	 0.7	 0.7	 0.7	 0.7	
Average	water	bill	per	household	(US$)	 241	 248	 252	 258	 267	 254	




Criteria	 IBT‐0‐5*	 IBT‐0‐10 IBT‐0‐15 IBT‐10‐5 IBT‐10‐10	 IBT‐10‐15 IBT‐15‐5 IBT‐15‐10 IBT‐15‐15	
	 	







































































Criteria	 IBT‐0‐5*	 IBT‐0‐10 IBT‐0‐15 IBT‐10‐5 IBT‐10‐10 IBT‐10‐15 IBT‐15‐5 IBT‐15‐10 IBT‐15‐15	
	 	 	 	
Cost	recovery 50%	 50% 50% 50% 50%	 50% 50% 50% 50%	
Equity	 	 	 	
%	of	subsidies	to	
poorest	quintile	


























	 	 	 	
Cost	recovery 100%	 100% 100% 100% 100%	 100% 100% 100% 100%	
Equity	 	 	 	
%	of	subsidies	to	
poorest	quintile	





























Criteria	 IBT‐0‐5*	 IBT‐0‐10 IBT‐0‐15 IBT‐10‐5 IBT‐10‐10	 IBT‐10‐15 IBT‐15‐5 IBT‐15‐10 IBT‐15‐15
	 	



































































Criteria	 IBT‐0‐5*	 IBT‐0‐10 IBT‐0‐15 IBT‐10‐5 IBT‐10‐10	 IBT‐10‐15 IBT‐15‐5 IBT‐15‐10 IBT‐15‐15	
	 	 	 	
Cost	recovery	 50%	 50% 50% 50% 50%	 50% 50% 50% 50%	
Equity	 	 	 	
%	of	subsidies	to	
poorest	quintile	
8%	 9% 9% 6% 6%	 6% 4% 5% 5%	
Average	subsidy	in	
poorest	quintile	





















	 	 	 	
Cost	recovery	 100%	 100% 100% 100% 100%	 100% 100% 100% 100%	
Equity	 	 	 	
%	of	subsidies	to	
poorest	quintile	
39%	 27% 20% 39% 18%	 9% <1% 12% 7%	
Average	subsidy	in	
poorest	quintile	
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